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Atherosclerosis is known to occur in various arteries and is the cause of many arterial diseases. The major risk factors for atherosclerosis are high low-density lipoprotein cholesterol (LDL-C) levels, low high-density lipoprotein cholesterol (HDL-C) levels, high lipoprotein (a) (Lp(a)) levels, smoking, hypertension, diabetes mellitus, and so on. Familial hypercholesterolemia (FH) is a genetic disease that is characterized by high LDL-C levels since birth^[@bib1],\ [@bib2])^. In order to assess the pathogenic role of high LDL-C levels in atherosclerosis, patients with FH and LDL receptor knock out animals are an adequate model and have been used by researchers. Coronary artery disease (CAD) has been known to be a major manifestation of FH due to premature atherosclerosis in the coronary arteries. On the other hand, there have been controversial reports on the prevalence of cerebrovascular disease (CVD) and peripheral artery disease (PAD) in FH.

In order to assess the incidence of atherosclerotic cardiovascular disease, we need to consider the era in which a particular study was performed, that is, the prestatin or posstatin era. Kaste *et al.*^[@bib3])^ reported that the risk of CVD in patients with FH is 20 times higher; furthermore, Gange *et al.*^[@bib4])^ reported very high risk of CVD in patients with FH. In a meta-analysis, in the prestatin era, FH patients showed a higher risk for stroke compared with the general population (odds ratio = 7.6585)^[@bib5])^. Both the studies were performed in the prestatin era. Mohrschladt *et al.*^[@bib5])^ and Jansen *et al.*^[@bib6])^ reported a lower incidence of CVD in patients with FH than in control subjects. A meta-analysis also showed low incidence of CVD in patients with FH who were treated with statins^[@bib5])^. These results suggest that patients with FH have a high prevalence of CVD, which can be prevented using statins.

In the present paper, Todate *et al.* evaluated the prevalence of small vessel disease in 28 patients with FH and 35 healthy controls by using high-resolution brain magnetic resonance imaging (MRI)^[@bib6])^. Ultra-high-field 7.0 Tesla MRI provides an increased signal-to-noise ratio of the inflow signal at high spatial resolution, enabling the investigation of microvasculature characteristics. Patients with FH showed a significantly higher prevalence of periventricular hyperintensity than the controls. The major intracranial arteries and the signal intensity of lenticulostriate arteries were identical. The results of the present paper show that high LDL-C levels may affect small arteries. The low incidence of statin use in this study may have contributed to the positive results.

Atherosclerosis is a systemic and diffuse vascular disease. Therefore, it simultaneously affects various arteries. Carotid, peripheral, and coronary arteries share common risk factors such as diabetes mellitus, hypertension, aging, low HDL-C levels, and high triglyceride levels^[@bib7])^. However, some risk factors have different impacts on different arteries. There have been several reports about the high impact of LDL-C levels on the prevalence of CAD. On the other hand, hypertension may be a more important risk factor for CVD, and smoking and diabetes mellitus may be more important risk factors for PAD^[@bib8])^.

It is worth mentioning that the characteristics of the increased lipoproteins may have some effect on the affected arteries. Dysbetalipoproteinemia (Fredrickson type III hyperlipidemia) is an atherogenic genetic disease and is associated with both CAD and PAD^[@bib9])^. Dysbetalipoproteinemia is characterized by the accumulation of remnants of chylomicrons and very low-density lipoprotein (VLDL), which contain more triglycerides and are larger than LDL. Patients with diabetes mellitus sometimes exhibit increased levels of remnant lipoproteins^[@bib10])^ and high prevalence of PAD. Although patients with lipoprotein lipase deficiency exhibit large amounts of chylomicrons and VLDL, atherosclerosis does not seem to develop at an accelerated rate. Therefore, it is possible that the characteristics of increased lipoproteins are associated with the differences in the extent of atherosclerosis development in certain arteries. Patients with FH are mainly characterized by very high LDL-C levels, but remnant lipoprotein cholesterol (RLP-C) levels have also been reported to be high^[@bib11])^ and to be associated with CAD^[@bib12])^. PAD in patients with FH may be partially related to high RLP-C levels. Akioyamen *et al.*^[@bib13])^ reported in a meta-analysis that FH was associated with a high risk of PAD; however, this trend was not preserved in molecularly defined FH.

Large arteries are prone to be affected by lipid accumulation with proliferative changes, leading to plaque formation^[@bib14])^. Arteriosclerosis in small arteries like cerebral penetrating arteries is characterized by the necrosis or apoptosis of smooth muscle cells, resulting in lacunar stroke^[@bib14])^. In the present paper, although the large arteries were not affected, small arteries were found to be affected. It should be noted that this study was performed in the Tohoku area, where the prevalence of hypertension is higher than that in other parts of Japan, and that the mean systolic blood pressure in patients with FH is higher than that in control subjects. In addition, the number of patients in the study group is small. Therefore, the results of the present study may be affected by blood pressure or some other factors. Further study with a larger number of patients needs to be performed.
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